INTRODUCTION {#s1}
============

Forward head posture (FHP) changes muscle balance of shoulder and alignment of scapular[@r1]^)^. As a result, upper trapezius, levator scapula, pectoralis muscles become shorter, and longus coli and capitis, lower trapezius and rhomboid muscles become weaker such as 'upper crossed syndrome'[@r2]^)^. Patients with FHP complaint cervical joint and overuse muscles pain causing overall imbalance activation[@r3]^)^. Previous studies that examined FHP treatment focused on stretching pectoralis muscles and strengthening of lower trapezius muscle. However, despite similar exercise programs, contrasting results were reported[@r4], [@r5]^)^. The discrepancy may be attributable to individual differences among subjects because, due to the nature of the exercises, the subjects had to actively perform the exercises instead of passively receiving treatment. Treatments involving active exercise do not always produce positive outcomes[@r2]^)^. Thus, we suggest that passive treatments, such as interferential current therapy (ICT), allow for control of individual differences during treatment, reducing the effects of individual variation more effectively than is possible with active exercise. ICT is a common modality used to muscle relaxation and pain relief[@r6]^)^. However, effect of ICT on change the alignment of scapular in patient with FHP have been questioned. Therefore, the purpose of this study was to examine the effects of ICT on changes in FHP.

SUBJECTS AND METHODS {#s2}
====================

Subjects were divided into FHP and normal head posture (NHP) groups based on the neck disability index (NDI) scores and the ear-to-acromion length (EAL)[@r5]^)^. The FHP group (n=15; age: 22.5 ± 0.2 yrs, NDI: 10.27 ± 1.47, EAL: 3.27 ± 0.57 cm) and the NHP group (n=15; age: 20.8 ± 0.3 yrs, NDI: 14.03 ± 2.71, EAL: 1.86 ± 0.22 cm) included only participants with no history of neck or shoulder surgery in the past 6 months and no musculoskeletal problems. The study received ethics approval from the Human Research Ethics Committee of Silla University (1041449-201605-HR-003). ICT (Biotron-DX7, DMC Corp., Korea) was set at 100 bps for 15 min using the manual ICT mode[@r7]^)^. Electrodes were attached to bilateral upper trapezius and levator scapulae. ICT was implemented three times a week for 4 weeks. The FHP application (FHP Center, SD Net Corp., Korea) was used to measure the FHP angle. This application can measure the tilt angle of the FHP by taking a photograph. The larger the FHP angle is, the more severe the FHP. The ear-to-acromion length (EAL), anterior both acromion distance (AAD) and posterior both acromion distance (PAD) were measured using a ruler. EAL was measured vertical distance between ear and acromion. AAD and PAD was measured anterior and posterior distance between right and left acromion. The difference between these two measures (i.e., PAD−AAD) was positively associated with FHP severity. Data analysis was conducted using SPSS ver. 20.0 for Windows. Paired t-tests were conducted to assess within-group changes after ICT in FHP angle, AAD, and PAD. Independent t-tests were carried out to compare the changes in FHP angle, AAD, and PAD after ICT between the two groups. The significance level was set at α=0.05.

RESULTS {#s3}
=======

FHP (5.3 ± 3.1° to 3.6 ± 2.9°) and PAD (36.4 ± 3.9 to 35.93 ± 3.9 cm) decreased significantly, and AAD (32.5 ± 3.3 to 33.0 ± 3.4 cm) increased significantly in the NHP group. Moreover, FHP (8.7 ± 2.8° to 6.9 ± 3.1°) and PAD (35.3 ± 2.9 to 34.8 ± 3.0 cm) decreased significantly, and AAD (32.2 ± 2.4 to 33.8 ± 2.5 cm) increased significantly in the FHP group. However, the changes in FHP, AAD, and PAD following ICT did not differ significantly between groups.

DISCUSSION {#s4}
==========

A previous study of upper trapezius muscle treatment for FHP found more positive effects on muscle relaxation and pain reduction with ICT than with transcutaneous electrical nerve stimulation[@r7]^)^. In addition, ICT treatment induce relaxation of the upper trapezius muscles at rest and during functional activity[@r8]^)^. It is theorized that the application of ICT in this study also induced relaxation of the shortened muscles in including levator scapulae and upper trapezius resulting in decreased FHP angle and PAD in both FHP and NHP groups. In an exercise study of patient with FHP, utilizing a 12-repetition regimen and a three-set program of strengthening (deep cervical flexors and shoulder retractors) and stretching exercises (cervical extensors and pectoral muscles) four times a week for 10 weeks had no significant exercise effect[@r4]^)^. This may have been because there was a time limit for completing the exercises, and most of the exercises were too hard to follow, which made experimental control of the exercises difficult. The participation rate was high when physiotherapists monitored participants' performance, but it was low when the participants performed the exercise at home. In contrast, in our study, interferential current therapy was a passive treatment, always implemented in the laboratory. Our study showed more effective results possibly because the intervention was better controlled in our study than that of previous study on active exercises. In conclusion, the implementation of ICT may be an effective treatment for the patients with FHP.
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